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basis of a selection signal. Accordingly, 1t 1s possible to enable
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without missing a desired instant by providing a user with
thumbnail 1mages obtained by means of photographing
operations 1n various photographing modes for a short time
and causing a user to select a desired frame 1mage on the basis
of the thumbnail images.
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FIG. ©
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CANDIDATE IMAGE PRESENTING METHOD
USING THUMBNAIL IMAGE AND IMAGE
SIGNAL PROCESSING DEVICE AND
IMAGING DEVICE PERFORMING THE
SAME

CROSS REFERENC.

(L]

This application 1s based on and claims priority under 335
USC 119 from Korean Patent Application No. 10-2010-

0057217, filed on Jun. 16, 2010.

BACKGROUND

1. Field of the Invention

The present invention relates to a candidate image present-
ing method using a thumbnail image and an 1mage signal
processing device and an imaging device performing the
method.

2. Description of the Related Art

Recently, an imaging device having a large capacity has
been mounted on mobile terminals such as mobile commu-
nication terminal, PDA (Personal Digital Assistants), and
PMP (Portable Multimedia Player) and thus it 1s possible to
capture an image with quality equivalent to that of a dedicated
digital camera by the use of the mobile terminals.

The mmaging device mounted on the mobile terminals
includes elements such as an 1image sensor, an 1mage signal
processor, and a multimedia processor.

In capturing an 1mage, a user adjusts photographing
attributes such as ISO sensitivity, exposure time, and dia-
phragm aperture ratio and selects photographing conditions
most suitable for a subject.

However, when a user 1s not a specialist, the user has
difficulty 1n adjusting the photographing attributes. Recent
imaging devices provide various photographing modes such
as portrait, landscape, sport, night portrait, party, beach/snow,
sunset, museum, fire, and against light and cause users to
select a photographing mode suitable for a current situation,
thereby capturing an 1image with proper exposure and small
noise.

In this case, when a user selects a specific photographing
mode for photographing, only an 1image in the selected pho-
tographing mode 1s captured. Accordingly, there 1s a problem
that the user should search for a desired photographing mode
to select the photographing mode suitable for the current
situation while sequentially applying the photographing
modes 1n a preview picture.

The situation which the user wants to photograph may vary
while searching for the suitable photographing mode, thereby
often missing the instant of which the image 1s wanted to
capture.

SUMMARY

An advantage of some aspects of the mvention 1s that it
provides a candidate image presenting method using thumb-
nail 1mages, which can enable an 1mage to be captured 1n a
suitable photographing mode without missing a desired
instant by providing a user with thumbnail images obtained
by means ol photographing operations in various photo-
graphing modes for a short time and causing a user to select a
desired frame 1mage on the basis of the thumbnail images,
and an 1mage signal processing device and an imaging device
performing the candidate image presenting method.

Another advantage of some aspects of the invention 1s that
it provides a candidate image presenting method using
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2

thumbnail 1images, which can help a user select a suitable
image by changing sizes and arrangement order of the thumb-
nail 1mages on the basis of the analysis result of 1mages
captured in various photographing modes, and an image sig-
nal processing device and an imaging device performing the
candidate image presenting method.

Another advantage of some aspects of the invention 1s that
it provides a candidate image presenting method using
thumbnail 1mages, which can efliciently utilize a storage
space by finally storing only an image selected from 1mages
captured in various photographing modes and reduce an
amount of data transmitted between an 1mage signal proces-
sor and a multimedia processor to enhance signal processing,
speed, and an 1mage signal processing device and an 1maging,
device performing the candidate image presenting method.

Other advantages of the invention will be easily understood
from the following description.

According to an aspect of the invention, there 1s provided
an 1mage signal processing device which performs a prede-
termined signal process on original image data supplied from
an 1mage sensor to present candidate images using thumbnail
1mages.

The mmage signal processing device includes: a frame
image generating unit that generates a plurality of frame
image data by processing original image data sequentially
input from the 1mage sensor by frames; a frame memory that
stores the plurality of frame 1image data; a thumbnail 1mage
generating unit that generates a plurality of thumbnail 1mage
data by scaling the plurality of frame 1mage data; and an
output unit that firstly outputs the plurality of thumbnail
image data and reads and secondly outputs the frame image
data corresponding to the thumbnail 1image data, which 1s
selected on the basis of a user’s selection signal out of the
plurality of thumbnail 1mage data, from the frame memory.
Here, the original image data are sequentially generated by
causing the image sensor to apply different photographing
attributes by frames on the basis of a sensor control signal
input from the 1image signal processing device.

The image signal processing device may further include an
image analyzing unit that generates image analysis informa-
tion from the plurality of frame 1image data using a predeter-
mined 1image analysis method. The thumbnail 1mage gener-
ating unit may determine one or more thumbnail attributes of
an arrangement order and a size of the plurality of thumbnail
images on the basis of the image analysis information. The
image signal processing device may further include a display
picture generating unit that generates a display picture in
which all or a part of the plurality of thumbnail 1images are
arranged depending on the thumbnail attribute and the output
unit may output the display picture to a multimedia processor
at the subsequent stage.

The image signal processing may further include a sensor
controller that controls the operation of the image sensor by a
plurality of photographing modes.

According to another aspect of the invention, there 1s pro-
vided an 1maging device including: an input unit that receives
a request signal and a selection signal from a user; an 1mage
sensor that outputs original image data generated by perform-
ing a photographing operation in different photographing
modes by frames 1n response to the request signal; an 1image
signal processing device that processes the original image
data by frames to generate a plurality of frame 1image data,
generates and firstly output a plurality of thumbnail image
data corresponding to the plurality of frame 1mage data, and
secondly outputs frame image data corresponding to the
thumbnail image data selected by the selection signal; a dis-
play unit that displays the plurality of thumbnail 1mage data
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firstly output; a storage unit that stores the frame 1mage data
secondly output; and a multimedia processor that supplies the
plurality of thumbnail image data firstly output from the
image signal processing device to the display unit for display
and supplies the frame 1mage data secondly output from the
image signal processing device to the storage unit.

The 1mage signal processing device may include: a frame
image generating unit that generates the plurality of frame
image data by processing the original image data sequentially
input from the image sensor by frames; a frame memory that
stores the plurality of frame 1image data; a thumbnail 1mage
generating unit that generates the plurality of thumbnail
image data by scaling the plurality of frame 1mage data; and
an output unit that firstly outputs the plurality of thumbnail
image data and reads and secondly outputs the frame 1image
data corresponding to the thumbnail image data, which 1s
selected on the basis of the selection signal from the user out
of the plurality of thumbnail image data, from the frame
memory.

The 1mage signal processing device may further include an
image analyzing unit that generates image analysis informa-
tion from the plurality of frame 1mage data using a predeter-
mined 1mage analysis method. The thumbnail image gener-
ating unit may determine one or more thumbnail attributes of
an arrangement order and a size of the plurality of thumbnail
images on the basis of the image analysis information.

The 1image signal processing device may further include a
display picture generating unit that generates a display pic-
ture 1n which all or a part of the plurality of thumbnail images
are arranged depending on the thumbnail attribute, the output
unit may output the display picture to the multimedia proces-
sor, and the multimedia processor may supply the display
picture to the display unit for display.

The multimedia processor may include a display picture
generating unit that generates a display picture in which all or
a part of the plurality of thumbnail images are arranged
depending on the thumbnail attribute, and the multimedia
processor may supply the display picture to the display unit
for display.

The 1image signal processing device may further include a
sensor controller that controls the operation of the image
sensor by a plurality of photographing modes set 1n response
to the request signal.

The frame 1mage generating unit may encode the original
image data 1n a predetermined format and store the encoded
original image data 1n the frame memory.

The image sensor may generate the original image data by
changing one or more photographing attributes of ISO sensi-
tivity, exposure value, flash ON/OFF, photometry, white bal-
ance, definition, chroma, gamma control, and lens shading
compensation for each of the plurality of photographing
modes.

The multimedia processor may encode the secondly-out-
put frame 1mage data 1n a predetermined format and store the
encoded frame 1mage data in the storage unait.

On the other hand, according to another aspect of the
invention, there are provided a candidate image presenting
method using thumbnail 1mages, which 1s performed by an
image signal processing device connected between an image
sensor and a multimedia processor, and a recording medium
having recorded thereon a program for carrying out the can-
didate 1mage presenting method.

The candidate image presenting method includes the steps
of: (a) processing a plurality of original image data supplied
from the 1image sensor by a plurality of photographing modes
set on the basis of a user’s request signal by frames and
generating and storing a plurality of frame 1mage data; (b)
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4

scaling the plurality of frame 1mage data to generate a plural-
ity of thumbnail image data; (c¢) outputting the plurality of
thumbnail 1mage data to the multimedia processor; and (d)
outputting the frame 1mage data corresponding to the thumb-
nail 1mage data, which 1s selected on the basis of a user’s
selection signal output the plurality of thumbnail image data,
to the multimedia processor.

The step of (b) may include the steps of: generating image
analysis information from the plurality of frame 1image data
using a predetermined image analysis method; and determin-
ing one or more thumbnail attributes of an arrangement order
and a size of the plurality of thumbnail 1mages on the basis of
the 1mage analysis information.

The step of (¢) may include the steps of: generating a
display picture 1n which all or a part of the plurality of thumb-
nail i1mages are arranged depending on the thumbnail
attribute; and outputting the display picture to the multimedia
processor at the subsequent stage.

The candidate 1mage presenting method may further
include, before the step of (a), a step of controlling the opera-
tion of the image sensor by a plurality of photographing
modes set 1n response to the request signal.

Other aspects, features, and advantages will become appar-
ent from the accompanying drawings, the appended claims,
and the detailed description.

According to the above-mentioned configurations, 1t 1s
possible to enable an 1mage to be captured in a suitable
photographing mode without missing a desired instant by
providing a user with thumbnail images obtained by means of
photographing operations in various photographing modes
for a short time and causing a user to select a desired frame
image on the basis of the thumbnail 1images.

It 1s also possible to help a user select a suitable image by
changing sizes and arrangement order of the thumbnail
images on the basis of the analysis result of 1images captured
in various photographing modes.

It 1s possible to efliciently utilize a storage space by finally
storing only an 1mage selected from 1mages captured 1n vari-
ous photographing modes and to reduce an amount of data
transmitted between an 1mage signal processor and a multi-
media processor to enhance signal processing speed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram schematically illustrating the configu-
ration of an 1imaging device according to an embodiment of
the mvention.

FIG. 2 1s a table illustrating photographing modes and
photographing attributes of the photographing modes accord-
ing to an embodiment of the invention.

FIG. 3 1s a table 1llustrating sub photographing modes 1n a
single photographing mode and photographing attributes of
the sub photographing modes according to an embodiment of
the mvention.

FIG. 4 1s a diagram 1illustrating a display picture according,
to an embodiment of the 1nvention.

FIG. 5 1s a diagram 1illustrating another display picture
according to the embodiment of the invention.

FIG. 6 1s a flow diagram 1llustrating the flow of a frame
image selecting method using thumbnail 1mages in an 1mage
signal processing device according to an embodiment of the
invention.

FI1G. 7 1s a flow diagram 1llustrating the flow of a thumbnail
attribute determining procedure according to an embodiment
of the mvention.
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DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The mvention can be variously modified 1n various forms
and specific embodiments will be described and shown 1n the
drawings. However, the embodiments are not intended to
limit the invention, but 1t should be understood that the inven-
tion includes all the modifications, equivalents, and replace-
ments belonging to the spirit and the technical scope of the
invention. When 1t 1s determined that detailed description of
known techniques involved 1n the invention makes the gist of
the 1nvention obscure, the detailed description will not be
made.

Terms such as “first” and “second” can be used to describe
various elements, but the elements are not limited to the

terms. The terms are used only to distinguish one element
from another element.

It 1t 1s mentioned that an element 1s “connected to” or
“coupled to” another element, 1t should be understood that
still another element may be interposed therebetween, as well
as that the element may be connected or coupled directly to
another element. On the contrary, if 1t 1s mentioned that an
clement 1s “connected directly to” or “coupled directly to”
another element, it should be understood that still another
clement 1s not interposed therebetween.

The terms used 1 the following description are used to
merely describe specific embodiments, but are not intended to
limit the invention. An expression of the singular number
includes an expression of the plural number, so long as 1t 1s
clearly read differently. The terms such as “include” and
“have” are intended to indicate that features, numbers, steps,
operations, elements, components, or combinations thereof
used 1n the following description exist and it should be thus
understood that the possibility of existence or addition of one
or more different features, numbers, steps, operations, ele-
ments, components, or combinations thereod 1s not excluded.

Terms, “unit”, “module”, and the like, described in the
specification mean a unit for performing at least one function
or operation and can be embodied by hardware, by software,
or by a combination of hardware and software.

When 1t 1s determined that detailed description of known
techniques involved in the invention unnecessarily makes the
g1st of the invention obscure, the detailed description will not
be made.

Hereinafter, exemplary embodiments of the invention waill
be described in detail with reference to the accompanying,
drawings.

FI1G. 1 1s a diagram schematically illustrating the configu-
ration of an 1imaging device according to an embodiment of
the mvention. FIG. 2 1s a table illustrating photographing,
modes and photographing attributes of the photographing
modes according to an embodiment of the invention. FIG. 3 1s
a table 1llustrating sub photographing modes 1n a single pho-
tographing mode and photographing attributes of the sub
photographing modes according to an embodiment of the
invention. FIG. 4 1s a diagram 1illustrating a display picture
according to an embodiment of the invention. FIG. S 1s a
diagram 1illustrating another display picture according to the
embodiment of the invention.

An 1maging device according to an embodiment of the
invention can be embodied as an electronic apparatus having
a camera function, and may be a device that 1s mounted on a
mobile terminal such as a mobile communication terminal, a
PDA, and a PMP and that performs a camera function or a
device that performs a camera function like a dedicated digi-
tal camera.
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When a candidate 1mage presenting mode (best scene
select mode) 1n which a user can be allowed to select one or
more 1mages of 1images captured in various photographing
modes 1s set, the 1maging device according to the embodi-
ment of the mvention captures 1images 1n various predeter-
mined photographing modes, firstly provides thumbnail
images as candidate images, and finally stores a frame 1image
corresponding to the thumbnail image selected by the user.

Referring to FIG. 1, the imaging device according to an
embodiment of the mvention includes an 1image sensor 110,
an 1mage signal processing device 120, a multimedia proces-
sor 130, a storage unit 140, a display unit 150, and an 1nput
unit 160.

The image sensor 110 converts an optical image of a sub-
ject transmitted through a lens into an electrical signal and
outputs original image data. The image sensor 110 includes
an any ol small photosensitive diodes called pixels. The pixels
sense the brightness and wavelengths of different light emat-
ted from subjects, read them as electrical signals, and amplify
the electrical signals to processable levels.

In the image sensor 110, plural pixels are arranged 1n a
two-dimensional structure as a lattice pattern, and each pixel
converts the brightness of incident light mto an electrical
signal. By measuring the electrical signals, the intensity of
light incident on each pixel can be known and used to con-
struct an 1mage of a pixel unit.

For example, the image sensor 110 can be constructed by a
CCD (Charge Coupled Device) or CMOS (Complementary
Metal-Oxide Semiconductor) image sensor depending on the
method of forming and transmitting signals using electrons
and holes.

The image sensor 110 can employ different conversion
methods or different factors used 1n the conversion depending
on the photographing attributes such as ISO sensitivity, expo-
sure value, flash ON/OFF, photometry, white balance, defi-
nition, and chroma in the course of converting an optical
image ol a subject into original 1mage data. By changing
factors such as a speed of a shutter disposed 1n an optical path
from a subject to the image sensor 110, an aperture ratio of a
lens, and an analog gain of the signal output from the 1mage
sensor 110, the exposure value of the photographing
attributes can be changed. The photographing attributes can
be adjusted by the use of a control signal from a sensor
controller 126 to be described later.

The imaging device according to the embodiment of the
invention can be set to a candidate image presenting mode 1n
response to a user’s request signal via the mput unit 160.
When the imaging device 1s set to the candidate 1image pre-
senting mode, a control signal for sequentially capturing
images 1n various photographing modes using a predeter-
mined photographing method or a photographing method
selected by a user 1s output. The 1mage sensor 110 sequen-
tially generates the original image data corresponding to the
photographing modes 1n response to the input control signal.

Here, as shown 1n FIG. 2, examples of the photographing,
modes include none, portrait, landscape, sport, party/indoor,
beach/snow, sunset, dawn, fall, night, against light, fire, text,
and candle.

The respective photographing modes can be set so that one
or more of the photographing attributes such as ISO sensitiv-
ity, exposure value (EV), tlash ON/OFF, photometry, white
balance (WB), definition, and chroma, have different setting
values. For example, 1n the night mode, the ISO sensitivity 1s
set to mght, the photometry 1s set to center photometry, the
exposure value 1s set to 0 EV, the white balance 1s set to auto,
the definition 1s set to O, the chroma 1s set to 0, and the flash
ON/OFF 1s set to OFF.
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Each photographing mode can be divided into sub photo-
graphing modes. For example, as shown 1n FIG. 3, the night
mode can be divided mto 9 sub night modes Nightl to Night9.
Here, 1n the sub night modes, only the ISO sensitivity which
is one of the photographing attributes is set to different values >
and the other photographing attributes are set to the same
values. The other photographing modes may be set to difier-
ent values.

When the imaging device 1s set to the candidate 1mage
presenting mode 1n response to the user’s request signal, one
or more of the basic photographing modes shown 1n FIG. 2
are selected and the image sensor 110 sequentially captures
images, whereby the original image data corresponding to the
selected photographing mode 1s sequentially generated.

Alternatively, as shown 1n FIG. 3, one or more of the sub
photographing modes of one of the basic photographing
modes may be selected and the image sensor 110 may sequen-
tially capture images so as to sequentially generate the origi-
nal image data corresponding to the selected sub photograph- 20
ing modes.

Referring to FIG. 1 again, the image signal processing
device 120 1s supplied with the original 1image data corre-
sponding to plural photographing modes and being output
from the 1mage sensor 110 and performs a designated signal 25
process.

Examples of the general signal processes performed by the
image signal processing device 120 include a black level
compensating process, a noise reducing process, a lens shad-
ing compensating process, and a color interpolating process.

By the black level compensating process, it 1s possible to
prevent the deterioration in characteristics such as image
excitation which 1s noise resulting from a black level from
which a predetermined signal level 1s detected due to dark
current generated 1n the 1image sensor 110 even when light 1s
not applied. By the noise reducing process, 1t 1s possible to
reduce the influence of noise such as dark current noise result-
ing from the dark current which 1s generated in the image
sensor 110. By the lens shading compensating process, 1t 1s 40
possible to compensate for a lens shading phenomenon such
as color distortion resulting from a difference 1n transmittance
between the center portion and the edge portion of the lens of
the image sensor 110 and signal level reduction depending on
pixel positions. By the color interpolating process, 1t 1s pos- 45
sible to obtain pixel values of red, green, and blue for each
pixel 1n an 1mage signal having a Bayer pattern.

Asshownin FIG. 1, the image signal processing device 120
according to the embodiment of the invention includes a
frame 1mage generating umt 121, a frame memory 122, an 50
image analyzing unit 123, a thumbnail 1mage generating unit
124, an output unit 125, and a sensor controller 126. In some
embodiments, the image signal processing device 120 may
turther include a display picture generating unit 127.

The frame 1mage generating unit 121 generates plural 55
frame 1mage data obtained by dividing the original image data
input from the 1mage sensor 110 into frames on the basis of a
vertical synchronization signal and an effective data enable
signal.

One frame 1mage 1s generated from one photographing 60
mode. Accordingly, when the original image data 1s divided
into frames, the respective frames correspond to the original
image data obtained 1n different photographing modes. That
1s, when the 1maging device 1s set to the candidate image
presenting mode, 1images are captured 1n various predeter- 65
mined photographing modes, the original image data corre-
sponding to various photographing modes are sequentially
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from the 1image sensor 110, and the frame 1mage generating
unit 121 generates the frame 1mage data divided by the pho-
tographing modes.

Here, the frame 1mage generating unit 121 may firstly
perform pre-processes such as color space transformation,
filtering, and down sampling on the original image data.

The frame 1mage generating unit 121 may performs an
encoding process so as to compress the frame 1mage datain a
predetermined format (for example, one of JPEG and GIF) to
reduce the magnitude of the frame 1image data to be stored in
the frame memory 122. For example, the frame 1image gen-
crating unit 121 performs discrete cosine transiormation
(DCT), quantization, and entropy encoding on the image data
by blocks defined 1n advance by JPEG encoding, and gener-
ates the frame 1mage data in the JPEG format. Of course, the
encoding process on the image data may be performed by a
multimedia processor. The JPEG encoding process 1s obvious
to those skilled 1n the art and 1s thus not described herein.

The frame 1mage data generated by the frame 1mage gen-
erating unit 121 1s stored 1in the frame memory 122. The frame
memory 122 1s a space for storing the frame 1mage data output

from the frame 1mage generating unit 121 under the control of
the controller and may be a nonvolatile memory device such
as DRAM and SRAM from which the stored data are deleted
by the turning-oil of a power source.

The plural frame 1mage data are correlated with identifiers
identifving the frame 1mage data by the photographing modes
and are stored 1in the frame memory 122.

The 1mage analyzing unit 123 generates 1mage analysis
information including image definition of the corresponding
frame 1mage data by applying a predetermined image analyz-
ing technique (for example, an edge detecting technique) on
the frame 1mage data stored in the frame memory data 122.
The mmage analyzing techmique of analyzing dots, lines,
edges, and the like of an 1mage using characteristic informa-
tion (for example, one or more of luminance and brightness)
1s obvious to those skilled 1n the art and 1s thus not described.

The thumbnail image generating unit 124 scales the
respective frame image data to generate thumbnail image data
with a predetermined size. The thumbnail 1mage generating
umt 124 includes an image scaler that scales the frame 1image
data to generate the thumbnail image data.

The thumbnail attributes including one or more of the size
and the arrangement order of thumbnail images can be
changed on the basis of the image analysis information gen-
crated by the image analyzing unit 123.

For example, the size of the thumbnail 1mage data corre-
sponding to the frame 1image data, the definition of which 1s
determined excellent as the 1mage analysis result, out of the
plural frame 1mage data may be greater than a default size or
than the sizes of the other thumbnail 1images. Alternatively,
the thumbnail image corresponding to the frame 1mage data,
the definition of which 1s determined excellent as the 1image
analysis result, out of the plural frame 1mages may be
arranged with priority higher than those of the other thumb-
nail images.

In this way, by changing the size or the arrangement order
of the thumbnail images, it 1s possible to make the thumbnail
image corresponding to the frame 1mage, the definition of
which 1s determined excellent as the 1image analysis result,
out of the plural frame 1mages be more visible to a user,
thereby helping the user’s selection.

The thumbnail 1mage data generated by the thumbnail
image generating unit 124 are also stored in the frame
memory 122. The thumbnail image data may be stored in
correlation with the corresponding frame 1image data and the




US 8,934,042 B2

9

thumbnail 1mage data may be correlated with the 1dentifiers
correlated with the frame 1image data.

The display picture generating umit 127 generates a display
picture 1n which all or a part of the thumbnail 1images corre-
sponding to the thumbnail image data generated by the
thumbnail 1image generating unit 124 are arranged.

For example, as shown in FIG. 4, 9 thumbnail 1mages
having the same size may be arranged 1n a display picture 400.
In this case, the arrangement order of the thumbnail 1images
can be determined by the thumbnail image generating unit
124 as described above. For example, the thumbnail 1images
may be arranged in the order ot P1, P2, . . ., and P9 on the basis
of the prionty. Alternatively, the thumbnail 1images may be
arranged 1n the order of PS5, P2, P4, P6, P8, . . . so that the
thumbnail 1image having the highest priority 1s disposed at the
center of the display picture 400 so as to enhance the possi-
bility of the user’s selection.

Alternatively, as shown 1n FIG. 5, 8 thumbnail images may
be arranged 1n a display picture 500. In this case, the arrange-
ment order of the thumbnail images may be determined by the
thumbnail 1mage generating unit 124 as described above.
Here, by disposing the thumbnail images having the higher
priority in P11 and P12 with a size greater than those of the
other thumbnail 1mages, 1t 1s possible to enhance the possi-
bility of the user’s selection.

In FIG. 5, the sizes of the thumbnail images arranged at
positions 1n the display picture 500 are fixed in the display
picture 500. However, in some embodiments, the sizes of the
thumbnail 1mages may be determined depending on the
thumbnail image si1ze which 1s one of the thumbnail attributes
changed by the thumbnail image generating unit 124.

When one or more of the thumbnail images arranged 1n the
display picture 1s requested to delete by a user, the display
picture generating unit 127 may reconstruct the display pic-
ture by deleting the corresponding thumbnail image data and
changing the arrangement order and/or the size using the
other thumbnail 1image data.

The controller controls the operations of the elements of
the 1mage signal processing device 120.

The controller includes a sensor controller 126 controlling,
the operations of one or more of the 1mage signal processing,
device 120 and the image sensor 110 and an output controller
(not shown) controlling the output of the frame 1image data or
the thumbnail 1mage data.

When the candidate image presenting mode 1s set by the
user’s request signal, the sensor controller 126 generates and
outputs a control signal for controlling one or more of the
image sensor 110 and the 1image signal processing device 120
so as to perform a photographing operation 1n one or more
photographing modes predetermined in the candidate image
presenting mode or selected by the user.

In this case, a sensor control signal for controlling the
image sensor 110 1s supplied to the image sensor 110 so as to
adjust one or more of the photographing attributes so that the
image sensor 110 captures 1mages 1n one or more photo-
graphing modes predetermined 1n the candidate 1mage pre-
senting mode. The photographing attributes of the image
sensor 110 to be adjusted include one or more of ISO sensi-
tivity, exposure value, flash ON/OFF, photometry, white bal-
ance, definition, chroma, gamma control, and lens shading
compensation (LSC).

Although not shown 1n FIG. 1, an internal control signal for
controlling the 1mage signal processing device 120 1s sup-
plied to the elements of the image signal processing device
120 so as to perform the functions of photometry and white
balance or to improve the defimtion and the chroma and
serves to adjust one or more of the photographing attributes so
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that the 1mage signal processing device 120 performs the
photographing operation 1 one or more photographing
modes predetermined in the candidate image presenting
mode. The photographing attributes of the image signal pro-
cessing device 120 to be adjusted include one or more of ISO
sensitivity, exposure value, flash ON/OFF, photometry, white
balance, definition, chroma, gamma control, lens shading
compensation, strength adjustment of noise filter (YNR

(Y (luminance) noise filter) and CNR (Color Noise Filter)),

and lens deviation adjustment. Here, the lens deviation
adjustment may be applied differently depending on color
temperatures.

The output unit 125 firstly outputs the thumbnail image
data to the multimedia processor 130 generated by the thumb-
nail image generating unit 124 under the control of the output
controller so that the display unit 150 displays the thumbnail
images. The output unit 125 reads the frame image data
corresponding to the thumbnail image data selected by the
user’s selection signal, which 1s input from the mput unit 160,
from the frame memory 122 and secondly outputs the read
frame 1mage data. Here, the user’s selection signal 1s a signal
representing what image to finally store after the user checks
the thumbnail 1mages corresponding to the firstly-output
thumbnail 1mage data, and can be mmput from the mput unit
160. This signal may be input from the display unit 150 when
the display unit 150 1s a touch screen.

The output unit 125 outputs the display picture generated
by the display picture generating unit 127 to the multimedia
processor 130. All or apart of the thumbnail images generated
by the thumbnail 1mage generating unit 124 are arranged in
the display picture on the basis of one or more of the size and
the arrangement order determined depending on the thumb-
nail attributes. Accordingly, the multimedia processor 130
supplies the display picture to the display unit 150 for display.

The multimedia processor 130 supplies the thumbnail
image data from the output unit 125 to the display unit 150 to
display the thumbnail 1image data. Here, one or more thumb-
nail images corresponding to the thumbnail image data are
included 1 a single display picture. When the thumbnail
image data corresponding to the number of thumbnail images
included 1n the single display picture are supplied, the multi-
media processor 130 supplies all the thumbnail image data to
the display unit 150 so as to display the thumbnail 1images at
a time. In this case, the multimedia processor 130 may further
include a display picture generating unit (not shown). The
display picture generating unit generates a display picture 1n
which the thumbnail image data supplied from the output unit
125 are arranged on the basis of the thumbnail attributes as
shown 1n FIG. 4 or 5 and supplies the display picture to the
display unit 150 to display the display picture. The display
picture generating unit has the same function as the display
picture generating unit 127.

Alternatively, the multimedia processor 130 may supply
the display picture from the output unit 125 to the display unit
150 so as to display the display picture at once.

The multimedia processor 130 stores the frame 1mage data,
which 1s selected by the user’s selection signal input via the
input unit and 1s supplied from the output unit 125, in the
storage unit 140. Here, when the frame 1mage data 1s data
encoded through the encoding process, the frame 1image data
can be stored in the storage umt 140 at once. An encoder
encoding the frame image data 1n a predetermined format
when the frame 1mage data 1s non-encoded data 1s disposed in
the multimedia processor 130, whereby the storage space of
the storage unit 140 can be efficiently used.
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Thereafter, the multimedia processor 130 decodes the
frame 1mage data stored 1n the storage unit 140 and supplies
the decoded frame 1mage data to the display unit 150 so as to
display the frame 1mage data.

The storage unit 140 stores the frame 1image data supplied
from the multimedia processor 130 or the thumbnail image
data. The storage unit 140 may be embodied by a nonvolatile
memory device (such as EEPROM (FElectrically Erasable
Programmable Read-Only Memory) and flash memory) built
in the mmaging device and/or a detachable nonvolatile
memory card.

The display unit 150 displays the operation state of the
imaging device, the thumbnail 1images with ditferent photo-
graphing modes applied thereto, the display picture in which
the thumbnail images are arranged, and the frame 1mage data
selected by the user.

The mput unit 160 1s means for receiving operating nfor-
mation from the user and can be embodied by one or more
buttons. When the display unit 150 1s embodied by a touch
screen, the display unit 150 and the mput unit 160 may be
embodied 1n a body. The operating information such as the
user’s request signal and selection signal input from the input
unit 160 1s mput to the multimedia processor 130 or a base-
band chip (not shown), and the multimedia processor 130 or
the baseband chip sends a control signal to the image signal
processing device 120 so that the image signal processing,
device 120 performs the above-mentioned operations.

FIG. 6 1s a flow diagram 1llustrating the flow of a candidate
image presenting method using thumbnail 1images in the
image signal processing device according to an embodiment
of the invention. FIG. 7 1s a flow diagram 1llustrating a thumb-
nail attribute determining procedure according to an embodi-
ment of the mvention.

In describing the candidate image presenting method using,
thumbnail 1mages with reference to FIGS. 6 and 7, it 1s
assumed that the imaging device 1s set to the candidate image
presenting mode.

Referring to FIG. 6, the sensor controller 126 generates and
outputs the control signal for controlling the photographing
attributes corresponding to one or more photographing
modes predetermined i the candidate 1mage presenting
mode or selected by the user 1n step S600.

The photographing modes to be set may include one or
more of the basic photographing modes shown 1 FIG. 2 and
the sub photographing modes shown in FIG. 3.

The basic photographing modes may include one or more
ol none, portrait, landscape, sport, party/indoor, beach/snow,
sunset, dawn, fall, night, against light, fire, text, and candle.
Alternatively, in some embodiments, as shown 1 FIG. 3,
when one (the night mode in FIG. 3) of the photographing,
modes 1s firstly selected and then the candidate 1image pre-
senting mode 1s set in the selected photographing mode,
various sub photographing modes may be provided by chang-
ing the attribute values of some of the predetermined photo-
graphing attributes 1n the selected photographing mode.

Therelore, the control signal controls one or more photo-
graphing attributes of the image sensor 110 and the 1image
signal processing device 120 so as to perform the photograph-
ing operation in various basic photographing modes or sub
photographing modes.

In step S610, the frame 1mage generating unit 121 divides
the original image data input from the 1mage sensor 110 1nto
frames to generate the frame 1image data. Here, the division
into frames 1s performed to distinguish the images based on
different photographing modes. Here, before step S610, the
image sensor 110 sequentially changes the photographing
attributes on the basis of the control signal, performs the
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photographing operation in various photographing modes to
generate the original image data corresponding to the number
of photographing modes, and supplies the generated original
image data to the frame 1mage generating unit 121.

In step S620, the frame image data generated by the frame
image generating unit 121 is stored 1n the frame memory 122.

In step S630, the thumbnail 1mage generating unit 124
scales the original image data supplied from the 1image sensor
110 to generate the thumbnail image data with predetermined
s1ze and format.

In generating the thumbnail image data, the attributes such
as the s1ze and the arrangement order of the thumbnail images
can be changed.

Reterring to FIG. 7, 1n step S632, the image analyzing unit
123 generates the 1mage analysis information including the
image definition and the like by applying a predetermined
image analyzing technique to the frame 1image data stored 1n
the frame memory 122.

In steps S634a and S6345H, the thumbnail image generating,
unmit 124 changes the size and the arrangement order of the
thumbnail images on the basis of the image analysis informa-
tion. For example, the thumbnail images corresponding to the
plural frame 1mages captured in the plural photographing
modes may have a size corresponding to the definition of the
frame 1mages or may have an arrangement order correspond-
ing to the definition of the frame 1mages.

Reterring to FIG. 6 again, in step S640, the output unit 125
outputs the generated thumbnail image data. As described
with reference to FIG. 7, 1n some embodiments, the output
unit 125 may output the display picture including the thumb-
nail image data and being generated by the display picture
generating unit 127 (step S642).

The multimedia processor 130 connected to the image
signal processing device 120 supplies the display picture
including one or more thumbnail images supplied from the
output unit 125 to the display unit 150 to display the display
picture. The multimedia processor 130 supplies the informa-
tion (thumbnail image information) on the thumbnail image,
which 1s selected by the user using the inputunit 160 out of the
thumbnail 1mages 1n the displayed display picture, to the
image signal processing device 120.

In step S630, the output unit 125 reads and outputs the
frame 1mage data corresponding to the thumbnail 1image
information selected by the user from the frame memory 122.

The multimedia processor 130 stores the frame 1mage data
supplied from the output unit 125 in the storage unit 140.

When the selected frame 1image data 1s stored 1n the storage
unmt 140, the frame memory 122 deletes the stored frame
image data to guarantee the storage space, thereby using a
memory with a small storage capacity to reduce the manu-
facturing cost.

Since only the selected frame 1image data 1s stored in the
storage unit 140, 1t 1s not necessary to store the entire frame
image data acquired by the image sensor 110, thereby effi-
ciently using the storage space.

It 1s possible to reduce an amount of data to be transmitted
between the image signal processing device 120 and the
multimedia processor 130, thereby enhancing the signal pro-
cessing speed.

The above-mentioned candidate 1image presenting method
using a thumbnail image may be carried out 1n a time-series
automated procedure by a software program built 1n the
image signal processor. Codes and code segments of the
program will be easily obtained by programmers skilled in
the art. The program can be stored 1n a computer-readable
recording medium and can be read and executed by a com-
puter to embody the above-mentioned method. Examples of
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the recording medium include a magnetic recording medium,
an optical recording medium, and a carrier wave medium.
While the mvention has been described with reference to
the exemplary embodiments, it will be understood by those
skilled 1n the art that the invention can be modified and
changed 1n various forms without departing from the spirit
and scope of the invention described 1n the appended claims.

What 1s claimed 1s:

1. An 1mage signal processing device which performs a
predetermined signal process on original image data supplied
from an 1mage sensor, comprising:

a sensor controller that controls an operation of the image
sensor by a plurality of photographing modes, and gen-
erates and outputs a control signal that controls photo-
graphic attributes corresponding to at least one of the
plurality of photographing modes that are predeter-
mined 1 a candidate 1mage presenting mode or one
selected by a user;

a frame 1mage generating unit that generates a plurality of
frame 1mage data by processing the original image data
sequentially input from the 1image sensor by frames;

a frame memory that stores the plurality of frame 1mage
data;

a thumbnail 1mage generating unit that generates a plural-
ity of thumbnail 1mage data by respectively scaling the
plurality of frame 1mage data, at least one of the plurality
of frame 1mage data being encoded to create at least one
of the plurality of thumbnail image data 1n a compressed
format for output;

an output unit that firstly outputs the plurality of thumbnail
image data and reads and secondly outputs a frame
image data corresponding to a thumbnail 1mage data,
which 1s selected on the basis of a user’s selection signal
out of the plurality of thumbnail 1mage data, from the
frame memory; and

a multimedia processor that determines whether the frame
image data output by the user’s selection signal is 1n the
compressed format and, 1n response to determining that
the frame 1mage data output by the user’s selection sig-
nal 1s not 1n the compressed format, encodes the frame
image data upon the user’s selection signal to output 1n
the compressed format, while storing the frame 1image
data without further encoding 1n response to determin-
ing that the frame 1mage data 1s in the compressed for-
mat,

wherein the original image data are sequentially generated
by causing the 1mage sensor to apply different photo-
graphing attributes by the frames on the basis of a sensor
control signal mput from the image signal processing
device, and

wherein the thumbnail image generating unit determines
one or more thumbnail attributes of an arrangement
order and a size of the plurality of thumbnail images on
the basis of an 1mage analysis information.

2. The 1mage signal processing device according to claim

1, further comprising an 1mage analyzing unit that generates
the 1mage analysis information from the plurality of frame
image data using a predetermined 1image analysis method.

3. The image signal processing device according to claim
1, further comprising a display picture generating unit that
generates a display picture 1n which all or a part of the plu-
rality of thumbnail 1images are arranged depending on the one
or more thumbnail attributes,

wherein the output unit outputs the display picture to a
multimedia processor at a subsequent stage.
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4. The image signal processing device according to claim
1, wherein a thumbnail 1mage having the highest priority 1s
disposed at a center of the display picture.

5. The image signal processing device according to claim
1, wherein a thumbnail 1mage having the highest priority 1s
displayed in the biggest size among the plurality of thumbnail
image data.

6. An imaging device comprising:

an input unit that receives a request signal and a selection
signal from a user;

an 1mage sensor that outputs original image data generated
by performing a photographing operation 1n different
photographing modes by frames in response to the
request signal;

a sensor controller that controls an operation of the 1mage
sensor by a plurality of photographing modes, and gen-
crates and outputs a control signal that controls photo-
graphic attributes corresponding to at least one of the
plurality of photographing modes that are predeter-
mined 1n a candidate 1mage presenting mode or one
selected by the user;

an 1mage signal processing device that processes the origi-
nal image data by the frames to generate a plurality of
frame 1mage data, generates and firstly output a plurality
of thumbnail 1mage data corresponding to the plurality
of frame 1mage data, and secondly outputs a frame
image data corresponding to a thumbnail 1mage data
selected by the selection signal, the image signal pro-
cessing device including a thumbnail image generating,
unit that determines one or more thumbnail attributes of
an arrangement order and a size of the plurality of
thumbnail 1mages on the basis of an 1image analysis
information, and at least one of the plurality of frame
image data being encoded to create at least one of the
plurality of thumbnail 1mage data in a compressed for-
mat;

a display unit that displays the plurality of thumbnail image
data firstly output;

a storage unit that stores the frame image data secondly
output; and

a multimedia processor that supplies the plurality of
thumbnail image data firstly output from the image sig-
nal processing device to the display unit for display and
supplies the frame 1mage data secondly output from the
image signal processing device to the storage unit and
that determines whether the frame 1mage data output by
the user’s selection signal 1s 1n the compressed format
and, 1n response to determining that the frame 1mage
data output by the user’s selection signal i1s not in the
compressed format, encodes the frame 1mage data upon
the user’s selection signal to output 1n the compressed
format, while storing the frame 1mage data without fur-
ther encoding in response to determining that the frame
image data 1s in the compressed format.

7. The imaging device according to claim 6, wherein the

image signal processing device further includes:

a frame 1mage generating unit that generates the plurality
of frame 1mage data by processing the original 1mage
data sequentially mput from the image sensor by the
frames:;

a Irame memory that stores the plurality of frame 1image
data;

the thumbnail image generating unit that further generates
the plurality of thumbnail image data by scaling the
plurality of frame 1mage data; and

an output unit that firstly outputs the plurality of thumbnail
image data and reads and secondly outputs a frame
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image data corresponding to a thumbnail 1image data,
which 1s selected on the basis of the selection signal from
the user out of the plurality of thumbnail image data,
from the frame memory.

8. The imaging device according to claim 7, wherein the
frame 1mage generating unit encodes the original image data
in a predetermined format and stores the encoded original
image data in the frame memory.

9. The imaging device according to claim 7, wherein the
image signal processing device further includes an image
analyzing unit that generates the image analysis information
from the plurality of frame 1mage data using a predetermined
image analysis method.

10. The imaging device according to claim 9, wherein the

image signal processing device further includes a display
picture generating unit that generates a display picture in
which all or a part of the plurality of thumbnail 1images are
arranged depending on the one or more thumbnail attributes,
wherein the output umt outputs the display picture to the
multimedia processor, and

wherein the multimedia processor supplies the display pic-

ture to the display unit for display.

11. The imaging device according to claim 9, wherein the
multimedia processor includes a display picture generating,
unit that generates a display picture in which all or a part of the
plurality of thumbnail 1mages are arranged depending on the
one or more thumbnail attributes, and

wherein the multimedia processor supplies the display pic-

ture to the display unit for display.

12. The imaging device according to claim 11, wherein a
thumbnail 1mage having the highest priority 1s disposed at a
center of the display picture.

13. The imaging device according to claim 11, wherein a
thumbnail 1mage having the highest priority 1s displayed in
the biggest size among the plurality of thumbnail 1images.

14. The imaging device according to claim 6, wherein the
image sensor generates the original image data by changing
one or more photographing attributes of ISO sensitivity,
exposure value, flash ON/OFF, photometry, white balance,
definition, chroma, gamma control, and lens shading com-
pensation for each of the plurality of photographing modes.

15. The imaging device according to claim 6, wherein the
multimedia processor encodes the secondly-output frame
image data 1n a predetermined format and stores the encoded
frame 1mage data 1n the storage unait.

16. A candidate 1image presenting method using thumbnail
images, which 1s performed by an 1mage signal processing
device connected between an 1image sensor and a multimedia
processor, the method, comprising:

(a) generating and outputting a control signal that controls

photographic attributes corresponding to at least one of
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a plurality of photographing modes that are predeter-
mined 1 a candidate 1mage presenting mode or one
selected by a user;

(b) processing a plurality of original image data supplied
from the image sensor by the plurality of photographing
modes set on the basis of a user’s request signal by
frames and generating and storing a plurality of frame
image data;

(¢) scaling the plurality of frame 1mage data to generate a
plurality of thumbnail image data, the scaling including
encoding at least one of the plurality of frame image data
to create at least one of the plurality of thumbnail image
data 1n a compressed format;

(d) outputting the plurality of thumbnail 1mage data to the
multimedia processor; and

(¢) outputting a frame i1mage data corresponding to a
thumbnail 1mage data, which is selected on the basis of
auser’s selection signal out of the plurality of thumbnail
image data, to the multimedia processor, the outputting
including determining whether the frame image data
output by the user’s selection signal 1s 1n the compressed
format and, 1n response to determiming that the frame
image data output by the user’s selection signal 1s not 1n
the compressed format, encoding the frame 1mage data
upon the user’s selection signal to output 1n the com-
pressed format, while outputting the frame 1mage data
without further encoding in response to determining that
the frame 1mage data 1s 1n the compressed format,

wherein the step of (¢) further includes determining one or
more thumbnail attributes of an arrangement order and a
size of the plurality of thumbnail images on the basis of
an 1mage analysis information.

17. The candidate 1image presenting method according to

claim 16, wherein the step of (¢) further includes:
generating the image analysis information from the plural-
ity of frame 1mage data using a predetermined image
analysis method.

18. The candidate 1image presenting method according to
claim 17, wherein the step of (d) includes:

generating a display picture in which all or a part of the
plurality of thumbnail images are arranged depending
on the one or more thumbnail attributes; and

outputting the display picture to the multimedia processor
at a subsequent stage.

19. The candidate image presenting method according to
claim 18, wherein a thumbnail 1mage having the highest
priority 1s disposed at a center of the display picture.

20. The candidate 1image presenting method according to
claam 18, wherein a thumbnail 1mage having the highest
priority 1s displayed in the biggest size among the plurality of
thumbnail 1mages.
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